The effect of neuromedin
Two mammalian bombesin family peptides, neuromedin B (NMB) and Cterminal decapeptide of gastrin-releasing peptide (GRP-10), are both decapeptides which differ in their amino acid sequence at positions 3, 6 and 9 (Reeve et al., 1983 , Minamino et al., 1983 Okada et al., 1984) . Both peptides stimulate gestrin release (Guo et al., 1987) , secretion of pancreatic juice (Namba et al., 1986) and smooth muscle contraction (Broccardo et el., 1975; Mayer et al., 1986) in experimental animals as does GRP. Concerning pancreatic hormone release, our recent in vivo and in vitro studies have demonstrated that NMB and GRP-10 clearly stimulate insulin release in dogs and that glucagon release was slightly stimulated by higher doses of GRP-10 and not by NMB (Kawai et al., 1988) . On the other hand, in isolated perfused rat pancreases the stimulatory effect of NMB and GRP-10 on insulin release was not clear (Otsuki et al., 1987) in contrast to our results with isolated canine pancreas perfusion. Our previous study demonstrated that substance P stimulated insulin release from the isolated perfused canine pancreas and inhibited it from the rat pancreas (Chiba et al., 1985) . Therefore, we have carefully examined the effect of NMB and GRP-10 on insulin and glucagon release from the isolated perfused rat pancreas.
Materials and Methods
Peptides NMB and GRP-10 were synthesized by a solid phase method described previously (Mukai et al., 1987) , and proved to be at least 95% pure by analytical reverse phase high-performance liquid chromatography on a silica gel plate (Mukai et al., 1987 
Assays
Insulin and glucagon were assayed by RIA, according to the methods of Herbert et al. (1965) and Faloona and Unger (1974) with E-7 antibody (kindly donated by Dr. H. von Schenck), respectively. In the insulin assay, porcine insulin was used as a standard.
In our laboratory, the interassay variations were 6.1% and 10.9% for insulin and glucagon, respectively and the intraassay variations were 7.3% and 6.5%, respectively. 
Results
Effects NMB on insulin and glucagon release from the isolated perfused rat pancreas with different perfusate conditions ( Fig. 1 ).
At first, the effect of NMB was examined under the perfusate condition of 5.5mM glucose plus 10mM arginine because this condition is close to a physiological condition and the same perfusate was used in the dog pancreas perfusion to examine the effect of NMB (Kawai et al., 1988 Effect of NMB on the stimulation of insulin release by glucose from the isolated perfused rat pancreas (Fig. 3) . Effects of GRP-10 on insulin and glucagon release from the isolated perfused rat pancreas. (Fig.  4) . release even with 100pM (Kawai et al., 1988) . Knuhtsen et al.(1987) reported that 1nM GRP stimulates insulin release from the isolated perfused porcine pancreas under the perfusate condition of 5mM glucose. Glucagon release was stimulated by 100nM of NMB and GRP-10. In the dog pancreas perfusion, 10nM GRP-10 stimulated glucagon release but 100nM NMB did not (Kawai et al., 1988) . In the porcine pancreas perfusion, 10nM GRP did not affect glucagon release (Knuhtsen et al., 1987) .
The same discrepant effect of neuropeptides on pancreatic hormone release has been found with substance P (Chiba et al., 1985) . Substance P stimulates insulin release from the isolated perfused dog pancreas and inhibits it from the isolated perfused rat pancreas. There is no species difference in the amino acid sequence of NMB and substance P in higher animals (Reeve et al., 1983; Minamino et al., 1983 and Krane et al., 1988; Aronin et al., 1983) . Therefore, these differences in the effect of neuropeptides according to species are not ascribed to a species difference in the primary structure of peptides. In higher animals, a part of the sympathetic or parasympathetic effect on pancreatic endocrine and exocrine tissues is mediated by the release of peptidergic transmitter from the pancreas (Trimble, 1988) . The degree of increase in GRP-release during the electrical stimuli to vagal nerve varies according to the species (Knuhtsen et al., 1985) . From these findings, it is speculated that the different endogenous bombesin family peptide concentration might bring about different metabolic memories in isolated perfused pancreases and cause a different response to exogenous bombesin family peptides. In addition to their direct action on B-and A-cells, these peptides might modulate the pancreatic hormone release through the contraction of pancreatic blood vessels because they stimulate the 
